Characterization of the inhibition of protein degradation by insulin in L6 cells.
In muscle cells, protein degradation occurs by lysosomal and nonlysosomal mechanisms but the mechanism by which insulin inhibits protein degradation is not well understood. Using cultured L6 myotubes, the effect of insulin on muscle cell protein degradation was examined. Cells were labeled for 18 h with [3H]leucine or [3H]tyrosine and protein degradation measured by release of TCA-soluble radioactivity. Incubation with insulin for 0.5, 1, 2, or 3 h produced 0, 6, 12, and 13% inhibition, respectively, at 10(-7) M. If the cells were incubated for 3 h prior to the addition of insulin to remove short-lived proteins, the effect of insulin was enhanced, producing 26% inhibition. Very long-lived protein degradation (cells labeled for 48 h, chased for 24 h before the addition of insulin) was only inhibited 17% by insulin. This was due to serum starvation during the chase since the addition of serum to the chase medium produced a subsequent inhibition of 38% by insulin. Thus insulin had a greater effect on the degradation of longer-lived proteins. Use of inhibitors suggested that insulin requires internalization and degradation to produce inhibition of protein degradation and acts through both the proteasome and lysosomes. There appears to be no interaction with the calpains.